Emphasis is on the high payoff areas of weapon system parts and critical items with high demands. Resources are concentrated on both of these areas along with high dollar items. The intent is to maximize the beneficial effect of our Quality Program in order to stretch our declining resources. The belief is that the customers' (the Military Services) expectations are first and that they have the right to expect top quality products. Along with this right, DESC follows through with the belief that reliability is affected by Quality Assurance and varies directly with the emphasis placed on Quality Assurance programs. This paper will discuss three main topics -the QualificatiodCertification Program, the Product Quality Program and the DESC Test Program. All these programs are vital to DESC in improving the quality of electronic components for the Department of Defense (DoD) .
OUALIFIC AT ION/CER TIFIC ATION
DESC is the DoD Stmdardization Manager for Electronic Parts and acts as agent for the military departments in the preparation and development of military specifications and standards. DESC also administers the Qualification Program (QPLs/certification) and is the program manager for parts control. The QPL process is the first line of defense against electronic parts nonconformance. A QPL is a list of products meeting qualification requirements of government specifications. Qualification is the process by which products of manufacturers and distributors are examined and tested prior to listing on the QPL. DESC has approximately 186 QPLs with 1,250 manufacturers and 200 labs providing support. This work load equates to 520 facility audits per year with 3,000 test reports and 20,000 technical evaluations being performed.
The root purpose of the qualification program is to provide upfront evidence that a manufacturer has the ability to meet a specific military specification requirement at the time of examination. Program benefits are established sources, reduced leadtimes, and quality and reliability improvements. The steps for qualification are:
a. An audit of the manufacturing procedures, quality/reliability controls and testing capabilities, including failure analysis.
b. Review of the manufacturer's product assurance program for compliance with the military specification.
c. Steps for promotion of reliability growth.
d. Corrective actions consisting of defect isolation and acceptable corrective actions.
e. Verification that the corrections were effective.
f. Collect and periodically submit quality conformance dab to the qualification program manager.
There are also other restrictions placed on manufacturers which enhance DESC's up-front quality efforts, (i.e., products must be built on a DESC certified line Two of the most frequent problem areas in a manufacturer's plant are bum-in testing and electrical test programming. These are the areas that are critical because they can affect the reliability and success of DESC's quality program. As an example, one manufacturer had to throw away approximately 40 percent of his burn-in boards (numbering in the hundreds) because an audit revealed that the boards had the wrong resistor values, cold solder joints, defective resistors, defective sockets, etc. If this problem had not been found, the manufacturer might still be shipping parts that were not burned-in properly. Remember that the purpose of the bum-in and final electrical test is to find and eliminate defective and infant mortality parts.
Manufacturer certification has been granted to 18 manufacturers for 52 lines. The lines certified for these manufacturers consist of the following device types: digital, linear, memory and microprocessors.
In no way will manufacturer certification eliminate every one of DESC's quality problems. However, the intent is to have manufacturer certification reduce the variables that may cause problems. Because solid state technology is complex and very fluid, it is not possible to simply write a "cookbook" and expect it never to change. The objective is to maintain the discipline on documentation of what is being done and require compliance to the documentation. When major changes are made, the impact of the change must be evaluated so as not to introduce reliability problems. DESC's aim is to have manufacturer qualification/certification provide an excellent and effective means to verify and maintain process and plant controls and verify that the manufacturer is using good manufacturing practices. This verification is necessary so that the electronic devices that are furnished to DESC's customers perform as specified. DESC strives to supply parts that will enhance the reliability of its' customers communications and weapons systems.
PRODUCT OUAL ITY
The Product Quality function at DESC is responsible for Quality Assurance (QA) actions before and after contract award. Prior to 1988, QA's role was little more than a complaint center where thousands of field complaints were answered monthly. No preventive measures were taken because the QA department functioned in a "reactive mode" instead of a proactive (preventive) mode. Field complaints were backlogged which adversely affected customer satisfaction and support.
After 1988, a change in philosophy was adopted in order to reduce time consuming, costly field complaints. The Preaward contract phase was made the top priority at DESC which consists of the following:
a. Purchase Request Reviews. b. Government representatives located in the manufacturers' facilities.
c. An extensive data base to track and monitor previous problems.
d. Application information submitted by the user. Figure 1 shows the process flow of a typical field complaint submitted by the user. Each service utilizes a screening point which acts as the "hub" or control point for field complaints. The screening points maintain control over the complaints and are direct focal points with DESC. On the average, the Product Quality department at DESC receives and processes approximately 2,500 field complaints (PQDR's) annually with approximately 15 complaints resulting from inoperative weapon systems or grounded aircraft. These complaints are processed and investigated in a timely manner with an accurate response provided directly to the user. 
DESC Test Program
Background. Other important information and statistics regarding accomplishments of the DESC Test facility in FY91 are contained in Table 2 .
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The DESC Test Facility provided direct support to Operation Desert Storm/Desert Shield during FY9 1. Over 200 test projects were performed on parts specifically purchased for ODs. In addition, rework was performed on urgently needed handsets for many ground based weapon systems used in the Gulf. Also, screening was performed on backordered stock with quality problems so that only conforming products were provided for use in the Gulf War. These actions are a positive feedback to the manufacturer which results in product improvements.
DESC Oua litv Team
The Quality System at DESC has been instrumental in improving the quality of products being received. Part rejection rates in testing have decreaszd dramatically in the past ten years. The following graph (Figure 2 ) depicts this trend from FY82 through FY91. A regression analysis of the trend lines for both military specification and non-military specification items shows that the reject rates of both classes of items are steadily declining. Reject rates of non-military specification items have declined at a much higher rate, which would indicate that they are benefiting from the Quality program, in part, because there was much more room for improvement.
- Figure 3 shows all of the integrated quality programs at DESC, which, when working together, lead to a quality product being supplied to the DoD. 
DESC's Quality Programs

